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the range | of 



i ! circvutif erence 1 as shovm 
isl more,: than 0.5 



tli/t2 



may be; provided 

! j 

rotary! sliaft 1; 

I ; 

thfe entire ! outer 

i i i : I j ■ , , i ' ' M 1 ' 

in I Fig . 1 ( b ) , -and- _|hen , if the | ratio 



!l/2 ! or less of 



:(ti7t2>0.5) 

' ■ I ! 



I 



,n th^ axial elongation and 

! ■ ! I •; 1 I M I : I 1 ' !!'''■ I ' I i i 

I tlie' iatio tl/t2 can : b4 1 decided coi^respondingly as j(l-tl/t2) 

■l-iiii; ,11- ii. '^i-T'^' ' \\ \ hii-ir... h li- Mi I i' ' ' 

; i and /€52reby7the data iproce ssing c ^ be simplified 

I- I'M- l^^-r^ — i : i ■ : i ,~T I 'i ' ^ I ■ , 



i ' { j' |tnU',4i,-: -i ' ■ I ! . M i |.: I ^ .Ml 1 
AsGOEebtng— tOi the. means to measure 



iof ' ;the 

il-i 



I 



. ■ 1 I I i : I i - ' i 1 ' i i ■ 

marks ; iprovided in 



surface 



of the 



: oppositely 



the rotational 



rotary I shaft 



, . the I gap i between 



to ithis rotational 
the sensor I 14 



Hiihe ^bjeit tcilb^iimeikirUyjls 'constant ^3^egardless of | th4 axial^ 

. I ^ 1 • t . i • 1 ■ ■ . 1 ' . ■ I • ■ I ' : ' ' t ■ I I 



'1'" 



;[ eiongatidn, \ 



;r I, 

constant 



1 f 



, i 
■ i 



I 



1 by ! the 

j ! ! ■ ! ' I 
surface as 



and i the^ 

■ ■ I i 
I 



the interva.1 changes 
oute]: circuinf erential 
sensor 14| arranged; 
described i above, .as- 



rotational ; surface as 



the; j jmeasiiring • accuracy 



This ' ; is ' i shown I by 



1 ! 



i ' f 

• : . I 



Fig 
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!;4. ! 



wherein ® ; Ishdws the 

I i ■ 



i 

! 1 . 



can 



be i maintained 



ill 



'!-H 



■ 1. 1 ■ I 

• i.| 1 1 ,■ . 

':i 11 : : 

' i ii :; 

I • ; ' 1 ! • : 



^ accuracy of 

1 1 ■: i 1 i 1 ' ■ 



1 t 



tiie ■ present invention and! © khows ,4:he state where 

' • ' ■' i ! . I I ; i i ' ' ' ' ' ■ ' 



th!4 measuring : accuracy: becomes 

.11 i , ' ,1 I t ! ■ - ' 1 I ■ ' • . , 11; I I . 



, ... M , 

I IrMr:, 

i sensor 

T t; i 1 

fill; t. 
■axial 
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j-i i MiMi * r I i 

and! the ' object ±o 
elbngatidn' asi the 



lower' ; as 



the -gap between the 



be! measured . becomes largerjxi^ the 

ill:*; h. -i \ '-,'.-U. L . 



case shown ! in i Fig 



li-i 



10 ; 

■i t 

n 



l..f i , I*/ 



i-rl ■ i.-.- 



i ' ( Second Embodiment ) ; ; i 



wiOiilbi described witli reference to iFigs 
■nuijeral 2(3 ; designates' | a sp jjr'al\ grooT^d/ : tliat 
irbiatiinal. out4r' circilimferential surface: of 

-.11:! I ,i r.-'! ! ! I-! i ■ I : . i' : ' 



A I 'siecond- i embodiment 



according 
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to the 



over 



the^ laxialj elongation; i imeasuring range as shown ^-fehec©-. 
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mark and is 



rotational 



1'. 

surfabe of 



I 



piresent invention 

i i I ' ^ 

and 6. In Fig- 5, 

is ! provided in the 

•I ■ : I i 

the rotciry shaft 1 



reference 



designates ; groove/ that constjitutes a 
prpvided/| extekdingj in the axial direction/ in the 
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outer, circumferehtxal surface 



sensor 14-1 is 



■!-H 
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as 
tiie 

:.*iit 



to 



' ; i I i , • I • I : ■ I I ■ • Mill ! I ■ ■ I I 

the : rotary shaft ■ 1 at the; position where ithe spiral 
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arranged 



o'f -the rotary I shaft 
'so asjitojopposi the rotational 



f li 
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2o ! is provided Ud ' another sensor 14-2 is arranged so 



opposed trie irpt^^ the rotary shaft 1 at 



posi1:ion i where' the 



provided . i 



I I 



^ 1 7 f 



i I I 



groove 22j 



In ! thej \ measuring device 
rotary! shaft 1| rotates i and 



Vjl^^iisors il4f '^he 

;^-i>i.-ilHil-! I'll I. "Mi ■^A//(}jm^ ■ \\\ \ ; 

bux 'pulseis . 
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•f'^^eke ectivri^ ^ |put 'out .pulsus 
h pulses' genterated^ i-wheEa^ (3) shows 



li ■ ■■ . 
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reference meirkt is 
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of Fig -5 described 



the 



above, if 
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sensors 14-1/ 14-2^^ 
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14 -2t corresponding ; to 
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1 1 
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I I ; i M ^otsry ; ; shaft ; axial | j elohga1:ion , j measuring method and 



i device 



enable 



elonjgatlon 



I i' !• 

■ihiu:o. 



accurate measuring 



of ^ rotary shaft 



axial 



regardless of ^isizecss ^of | the] elraigation. | Grooves 

■ i : ' \\ i ,■ I-;,. ^\^.^^^^ ■ , " i I ' . 

12 ) / [ arranged ^^ft utuall y- bpposiag^ In a turned V shape along 



axiaiJ 



] ■ I rotary 
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a rotational surface of 
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sensor 



passing 



rotary 



of 



( 14 ) i ! is i lart-aniged; ^opposiag^ ! the [ rojtational surface of 
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1 ; rotary 



! i I . ■ f 
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sensor 
12) 



generates pulses upon 



following 



shaft ( 1 ) J I As a circumferential 

:|'-H ■ 



rotation of the 



interval between the 
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;of!!the rotary I shaft (1),: if 
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sensor, 
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sensor (14) change duel 

ii • :i| j| ■ n i ■ 
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